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(54) ROBOT CONTROL DEVICE, ROBOT CONTROL METHOD, AND ROBOT CONTROL SYSTEM

(57) A robot control device 1 according to the present
invention comprises: a selection unit 132 for selecting a
used scenario, which is used by an operator operating a
robot 2 while the robot 2 is being operated, from among
a plurality of scenario candidates in which the time

elapsed since operation of the robot 2 began and the
specific actions performed by the robot 2 have been as-
sociated; and a robot control unit 133 for controlling the
robot 2 on the basis of the used scenario.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a robot control
apparatus, a robot control method, and a robot control
system for controlling a robot that operates on the basis
of a scenario.

BACKGROUND OF THE INVENTION

[0002] Techniques for moving a robot on the basis of
a predetermined task scenario are known. Patent Doc-
ument 1 discloses an information processing apparatus
used for monitoring whether or not a robot is moving
along a path indicated by a task scenario.

PRIOR ART

PATENT DOCUMENT

[0003] [Patent Document 1] Japanese Unexamined
Patent Application Publication No 2012-89174

SUMMARY OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] A single task scenario for executing a task using
a robot is stored in a conventional information processing
apparatus. When a task to be performed by a user who
operates the robot is determined in advance, the task
can be performed using the single task scenario stored
in advance. However, when there are a plurality of types
of tasks that may be performed by the user, there was
an issue that there may be a task that cannot be executed
even by using the single task scenario stored in advance.
[0005] The present invention focuses on these points
and its object is to enable operation of a robot on the
basis of a scenario suitable for task contents.

MEANS FOR SOLVING THE PROBLEMS

[0006] A robot control apparatus according to a first
aspect of the present invention includes a selection part
that selects a scenario to be used, which an operator
who operates a robot uses while operating the robot, from
among a plurality of scenario candidates in which an
elapsed time from a reference time and action contents
of the robot are associated with each other; and a robot
control part that controls the robot on the basis of the
scenario to be used.
[0007] The robot control part may switch, on the basis
of the scenario to be used, between (i) a manual opera-
tion period for operating the robot in accordance with an
operation of the operator and (ii) an automatic operation
period in which the robot control part operates the robot.
[0008] The robot control part may start the manual op-

eration period after moving the robot to a predetermined
place on the basis of the scenario to be used.
[0009] The robot control apparatus further includes an
object information acquisition part that acquires object
information indicating a purpose of the operator for using
the robot, wherein the selection part may select the sce-
nario to be used on the basis of the purpose indicated
by the purpose information.
[0010] The selection part may select a robot to be used
by the operator from among a plurality of the robots on
the basis of the purpose.
[0011] The robot control apparatus further includes a
charge amount determination part that determines a
charge amount for the operator on the basis of a combi-
nation of the scenario to be used and the robot to be used
selected by the selection part.
[0012] The charge amount determination part may de-
termine the charge amount on the basis of a degree of
matching between (i) action contents of the robot to be
used defined in the scenario to be used and (ii) operation
contents of the robot to be used carried out by the oper-
ator.
[0013] The selection part may present one or more
scenario candidates selected from among the plurality
of scenario candidates to the operator, and select, as the
scenario to be used, a scenario candidate which the op-
erator has selected from among the one or more scenario
candidates.
[0014] The selection part may present the one or more
scenario candidates to the operator in an order based on
priorities of the plurality of scenario candidates deter-
mined on the basis of scenario candidates selected by
the operator in the past.
[0015] The selection part may present the one or more
scenario candidates to the operator in an order based on
priorities of the plurality of scenario candidates deter-
mined by the operator on the basis of skill of operating
the robot.
[0016] A robot information acquisition part that ac-
quires robot information indicating a state of the robot is
further included, wherein the robot control part may out-
put predetermined guide information when the state of
the robot indicated by the robot information acquired by
the robot information acquisition part does not corre-
spond to the action contents of the scenario to be used
associated with the elapsed time at a point in time when
the robot information acquisition part acquired the robot
information.
[0017] The robot control part may output the guide in-
formation after a predetermined delay time has passed
since detecting that the state of the robot indicated by
the robot information does not correspond to the action
contents associated with the elapsed time at a point in
time when the robot information acquisition part acquired
the robot information.
[0018] The robot control part may output the guide in-
formation including information for guiding an operation
method of the robot to an operation apparatus that ac-
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cepts the operation of the operator.
[0019] The robot control part may output the guide in-
formation including information for confirming whether or
not the state of the robot stops the action of the robot
based on the scenario to be used to the operation appa-
ratus which accepts the operation of the operator when
the operation of the operator does not correspond to the
action contents of the scenario to be used associated
with the elapsed time at a point in time when the robot
information acquisition part acquired the robot informa-
tion.
[0020] An instruction information acquisition part that
acquires instruction information indicating that the oper-
ation of the robot starts from an operation apparatus
which accepts the operation of the operator is further
included, wherein the robot control part may start the
action of the robot based on the scenario to be used after
the instruction information acquisition part acquires the
instruction information.
[0021] The robot control part may cause a storage part
to store the elapsed time from stopping the action of the
robot in the scenario to be used in association with op-
erator identification information for identifying the oper-
ator when the instruction information acquisition part ac-
quires instruction information for stopping the action of
the robot based on the scenario to be used from the op-
erator, and resume the action of the robot from the action
contents corresponding to the elapsed time at which the
action of the robot is stopped in the scenario to be used
when the instruction information acquisition part acquires
instruction information for resuming the action of the ro-
bot based on the scenario to be used from the operator.
[0022] The robot control part may store a stop position,
which is a position of the robot at the time the action of
the robot is stopped, in association with operator identi-
fication information for identifying the operator when the
instruction information acquisition part acquires the in-
struction information for stopping the action of the robot
from the operator, and resume the action of the robot
from the stop position when the instruction information
acquisition part acquires instruction information for re-
suming the action of the robot based on the scenario to
be used from the operator.
[0023] The robot control part may provide the operator
with operation guide information based on the action con-
tents indicated by the scenario to be used associated
with the elapsed time corresponding to the time when
the operator is operating the robot.
[0024] The robot control part may start the action of
the robot based on the scenario to be used on a condition
that permission is acquired from a sales-floor terminal,
which is an information terminal of a sales floor where
the robot performs the action.
[0025] The robot control part may transmit prohibition
information for prohibiting the robot from performing the
action on the basis of the instruction transmitted from an
operation apparatus, which accepts the operation from
the operator, when the robot acquires, from the sales-

floor terminal, a notification for refusing to perform an
action other than a predetermined action.
[0026] The robot control part may transmit information
about the operator to the sales-floor terminal. The robot
control part may transmit the action contents indicated
by the scenario to be used to the sales-floor terminal.
[0027] A robot control method according to a second
aspect of the present invention includes the steps of se-
lecting a scenario to be used which an operator who op-
erates a robot uses while operating the robot from among
a plurality of scenario candidates in which an elapsed
time from a reference time and action contents of the
robot are associated with each other; and controlling the
robot on the basis of the scenario to be used.
[0028] A robot control system according to a third as-
pect of the present invention includes a robot, and a robot
control apparatus that remotely controls the robot. The
robot control apparatus has a selection part that selects
a scenario to be used which an operator who operates
the robot uses for operating the robot from among a plu-
rality of scenario candidates in which an elapsed time
from a reference time and action contents of the robot
are associated with each other, and a robot control part
that controls the robot on the basis of the scenario to be
used, wherein the robot operates on the basis of the sce-
nario to be used received from the robot control part.

EFFECT OF THE INVENTION

[0029] According to the present invention, an effect of
operation of a robot on the basis of a scenario suitable
for task contents can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 shows an outline of a robot control system.
FIG. 2 shows a functional configuration of a robot
control apparatus.
FIGS. 3A and 3B are each an example of a screen
displayed on an informational terminal for an oper-
ator U to select his/her purpose.
FIG. 4 is the layout of ABC Shopping Mall which is
an exemplary store where a robot is used.
FIG. 5 is the layout of a sales floor A in ABC Shopping
Mall.
FIG. 6 shows a bag-shopping scenario α which is a
type of scenario.
FIG. 7 shows a sales-floor-A scenario (1).
FIG. 8 shows a bag-shopping scenario β which is
another example of the bag-shopping scenario.
FIG. 9 shows a jewelry-shopping scenario α to be
selected when object information indicates jewelry
shopping.
FIG. 10 shows an operation sequence of a robot con-
trol system.
FIG. 11 shows an operation sequence of the robot
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control system.

DETAILED DESCRIPTION OF THE INVENTION

[Outline of a robot control system S]

[0031] FIG. 1 shows an outline of a robot control sys-
tem S. The robot control system S is a system that pro-
vides a telexistence environment in which a user oper-
ates an object or a person at a remote location in real
time while making the user feel as if the object or the
person is nearby.
[0032] The robot control system S includes a robot con-
trol apparatus 1, a robot 2, an operation apparatus 3, and
an information terminal 4. In the robot control system S,
the robot control apparatus 1 selects a scenario which
will be used (hereinafter, this may be referred to as a
"scenario to be used") from a plurality of candidates for
scenarios (hereinafter, this may be referred to as "sce-
nario candidates") to be used for operating the robot 2,
and operates the robot 2 on the basis of the scenario to
be used. The scenario is information in which (i) an
elapsed time from a reference time and (ii) action con-
tents of the robot 2 are associated with each other. The
reference time is, for example, the time when the robot
2 starts an action, but is not limited thereto, and may be
other times such as the time when a user who operates
the robot 2 has performed a predetermined operation.
[0033] The robot control apparatus 1 is a computer that
executes a process of selecting the scenario to be used
and controlling the robot 2 on the basis of the selected
scenario to be used. The robot control apparatus 1 op-
erates the robot 2 by transmitting robot control informa-
tion to the robot 2 via a network N. The robot control
information is information indicating action contents to
be executed by the robot 2, and the information is, for
example, a direction of moving the robot 2, a speed of
moving the robot 2, or a part that the robot 2 moves. The
network N includes, for example, the Internet and cellular
networks. The robot control apparatus 1 can control a
plurality of robots 2 via the network N.
[0034] The robot 2 is a device that operates on the
basis of the robot control information received from the
robot control apparatus 1 or the operation apparatus 3
via the network N. In an example shown in FIG. 1, the
robot 2 has a head part, an arm part, a leg part, and the
like similar to a human, and each part operates following
body movement of an operator U who operates the robot
2. The robot 2 is equipped with an imaging element and
various types of sensors, and transmits, to the operation
apparatus 3, a captured image generated by the imaging
element and perceptual information such as tempera-
ture, vibration, and pressure detected by the sensors.
[0035] The operation apparatus 3 is a device for the
operator U to control the robot 2. The operation apparatus
3 includes an operation instrument worn by the operator
U and a cockpit including a communication unit that no-
tifies the robot 2 of a state of the operation instrument of

the operator U. The operation apparatus 3 identifies a
movement of the operator U wearing the operation in-
strument and transmits a signal indicating the identified
movement to the robot control apparatus 1 and the robot
2. In the operation apparatus 3, for example, the cockpit
identifies the movement of the operator U on the basis
of the signal received from the sensors of the operation
instrument worn by the operator U. The cockpit may ra-
diate infrared light to the operator U and identify the
movement of the operator U on the basis of a reflected
light of the irradiated infrared light.
[0036] Further, the operation apparatus 3 may notify
the operation instrument worn by the operator U of the
captured image and the perceptual information received
from the robot 2 via the network N. The captured image
is displayed to a display of goggles included in the oper-
ation instrument to be worn by the operator U. Each op-
eration instrument the operator U attaches to his/her
hands, feet, arms, or the like changes temperature or
vibrates on the basis of the perceptual information. Due
to such configurations, the operator U can experience
the surrounding environment of the robot 2 in a place
away from the robot 2 with a feeling as if he/she is in the
robot 2.
[0037] The information terminal 4 is an electronic de-
vice used by the operator U, and is, for example, a smart-
phone or a tablet. The information terminal 4 includes a
display for displaying information and an operation de-
vice for accepting input of an operation. The information
terminal 4 notifies the robot control apparatus 1 of con-
tents of the operation input to the operation device via
the network N. The information terminal 4 may accept an
operation by persons other than the operator U.
[0038] Hereinafter, an outline of how the robot control
system S operates will be described while referencing
FIG. 1. First, the operator U inputs a purpose of using
the robot 2 to the information terminal 4. As will be de-
scribed in detail below, the information terminal 4 dis-
plays, for example, a plurality of purpose candidates, and
the operator U inputs his/her purpose to the information
terminal 4 by selecting a desired purpose candidate from
among the plurality of displayed candidate purposes. The
information terminal 4 transmits object information indi-
cating the input purpose to the robot control apparatus 1
((1) in FIG. 1).
[0039] The robot control apparatus 1 selects, as a sce-
nario to be used, one or more scenario candidates from
among a plurality of scenario candidates on the basis of
the received object information ((2) in FIG. 1). The robot
control apparatus 1 controls the robot 2 on the basis of
the selected scenario to be used. Specifically, the robot
control apparatus 1 controls the robot 2 by transmitting
the robot control information corresponding to the sce-
nario to be used to the robot 2 at a timing corresponding
to the scenario to be used ((3) in FIG. 1). The robot control
apparatus 1 may operate the robot 2 by transmitting the
scenario to be used itself to the robot 2.
[0040] The robot 2 starts actions when the robot 2 re-
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ceives the robot control information from the robot control
apparatus 1 ((4) in FIG. 1). After receiving the robot con-
trol information from the robot control apparatus 1, the
robot 2 can also perform actions according to operation
instructions transmitted from the operation apparatus 3.
As an example, the robot 2 performs the actions in ac-
cordance with an operation of the operation apparatus 3
during a period in which actions caused by the operation
on the operation apparatus 3 are permitted in the sce-
nario to be used. When the operation apparatus 3 trans-
mits the operation instructions during this period ((5) in
FIG. 1), the robot 2 performs the actions in accordance
with the operation instructions received from the opera-
tion apparatus 3 ((6) in FIG. 1). Hereinafter, a configura-
tion and operation of the robot control apparatus 1 will
be described in detail.

[Functional configuration of the robot control apparatus 1]

[0041] FIG. 2 shows a functional configuration of the
robot control apparatus 1. The robot control apparatus 1
includes a communication part 11, a storage part 12, and
a control part 13. The control part 13 includes an object
information acquisition part 131, a selection part 132, a
robot control part 133, a robot information acquisition part
134, an instruction information acquisition part 135, and
a charge amount determination part 136.
[0042] The communication part 11 is a communication
interface for transmitting and receiving data via the net-
work N, and includes, for example, a local area network
(LAN) controller. The communication part 11 inputs the
object information received from the information terminal
4 to the object information acquisition part 131. The com-
munication part 11 inputs robot information indicating a
state of the robot 2 received from the robot 2 to the robot
information acquisition part 134. The communication part
11 transmits the robot control information input from the
robot control part 133 to the robot 2.
[0043] The storage part 12 includes a storage medium
such as a read only memory (ROM), a random access
memory (RAM), and a hard disk. The storage part 12
stores programs to be executed by the control part 13.
Also, the storage part 12 stores the plurality of scenario
candidates. The storage part 12 stores, for example, a
candidate scenario created in an external device or a
candidate scenario created using an operation part (not
shown) of the robot control apparatus 1.
[0044] Also, the storage part 12 stores information
about a plurality of the operators U who are registered in
advance. The storage part 12 stores scenario candidates
which the operator U selected in the past, the skill of the
operator U in operating the robot 2, and the like in asso-
ciation with identification information for identifying the
operator U, for example. The storage part 12 may store
the operator U’s skill in association with the types of the
robot 2.
[0045] The control part 13 includes, for example, a cen-
tral processing unit (CPU). The control part 13 functions

as the object information acquisition part 131, the selec-
tion part 132, the robot control part 133, the robot infor-
mation acquisition part 134, the instruction information
acquisition part 135, and the charge amount determina-
tion part 136 by executing the programs stored in the
storage part 12.

(Selection of the scenario to be used)

[0046] The object information acquisition part 131 ac-
quires, via the communication part 11, object information
indicating a purpose of the operator U for using the robot
2. The object information acquisition part 131 acquires
the object information from the information terminal 4, for
example, and may also acquire the object information
from the operation apparatus 3 or another terminal. The
object information acquisition part 131 notifies the ac-
quired object information to the selection part 132.
[0047] The object information acquisition part 131 ac-
quires object information indicating one or more purpose
candidates selected from among the plurality of purpose
candidates by displaying, for example, the plurality of pur-
pose candidates on the information terminal 4. The pur-
pose candidates are events he/she wants to do such as
"Go shopping," "Play on a game machine," and "Do sight-
seeing" which the operator U makes the robot 2 do on
his/her behalf.
[0048] The object information acquisition part 131 may
acquire the object information through other servers. The
object information acquisition part 131 acquires object
information indicating the purpose selected by the oper-
ator U from, for example, a website of an event organizer
from their web server.
[0049] FIGS. 3A and 3B are each an example of a
screen displayed on the information terminal 4 for the
operator U to select his/her purpose. FIG. 3A is a website
of ABC Shopping Mall and displays "Shopping," "Play,"
and "Browsing" as a plurality of purpose candidates.
When the operator U selects "Shopping," he/she jumps
to a screen of FIG. 3B, and a screen for the operator U
to select the types of goods he/she wants to purchase is
displayed. In this manner, goods to be purchased may
also be one type of the purpose. Further, the information
terminal 4 may display a shop name or a brand name so
that the operator U can select a shop or a brand at which
he/she does his/her shopping using the robot 2. In addi-
tion, the information terminal 4 may be configured to set
the time when the operator U uses the robot 2. These
items may also be one type of the purpose.
[0050] Returning to FIG. 2, the selection part 132 will
be described. The selection part 132 selects a scenario
to be used which will be used while the operator U who
operates the robot 2 is operating the robot 2, from among
a plurality of scenario candidates in which (i) the elapsed
time since the robot 2 has started the action and (ii) action
contents of the robot 2 are associated with each other.
The selection part 132 selects the scenario to be used
on the basis of, for example, the purpose indicated by
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the object information input from the object information
acquisition part 131. The scenario is information defining
how the robot 2 performs actions, and includes at least
one of a position of the robot 2 or a movement of each
part of the robot 2 in association with the elapsed time
since the robot 2 has started the actions.
[0051] When there are a plurality of scenario candi-
dates for the same purpose, the selection part 132 may
present one or more scenario candidates selected from
among the plurality of scenario candidates to the operator
U, and may select, as the scenario to be used, the sce-
nario candidate selected by the operator U from among
the one or more scenario candidates. For example, when
the operator U wants to go shopping for bags in ABC
Shopping Mall, it is assumed that the operator U wants
to select a sales floor to go shopping at from among a
plurality of sales floors for bags in ABC Shopping Mall.
It is also assumed that the operator U wants to select a
shopping time. Therefore, the selection part 132 may
present the plurality of scenario candidates to the oper-
ator U by causing the information terminal 4 to display
options such as a destination of the robot 2, a time spent
at each destination, contents of the action at each des-
tination, and the like, and may use, as the scenario to be
used, a scenario candidate corresponding to the options
the operator U has selected. The selection part 132 may
display a screen for inputting an additional purpose to
the information terminal 4 to enable inputting of the ad-
ditional purpose for filtering out some of the plurality of
scenario candidates.
[0052] When presenting the plurality of scenario can-
didates to the operator U, the selection part 132 may
present one or more scenario candidates to the operator
U in an order based on the priorities of the plurality of
scenario candidates determined on the basis of the sce-
nario candidates selected by the operator U in the past.
For example, the selection part 132 causes the storage
part 12 to store a selection history in which one or more
scenarios selected by the operator U are associated with
the identification information of the operator U, and caus-
es the information terminal 4 to display the plurality of
scenario candidates in descending order of frequency of
the scenario candidates selected by the operator U, by
referencing the selection history. The selection part 132
may cause the storage part 12 to store the scenarios
selected by the operator U in association with a season
or a time period, and may cause the information terminal
4 to display the plurality of scenario candidates in de-
scending order of frequency of the scenario candidates
used in the past in the season or the time period in which
the operator U intends to use the robot 2. Furthermore,
the selection part 132 may cause the information terminal
4 to display the plurality of scenario candidates in an order
of what has been most selected (i.e., by popularity) by a
plurality of other operators U whose ages, preferences,
or the like are similar to those of the operator U.
[0053] The selection part 132 may present one or more
scenario candidates to the operator U in an order based

on the priorities of a plurality of scenario candidates de-
termined by the operator on the basis of the skill of op-
erating the robot 2. The selection part 132 selects a sce-
nario candidate suitable for the operator U’s skill, for ex-
ample, by referencing the operator U’s skill stored in the
storage part 12 and causes the information terminal 4 to
display the selected scenario candidate.
[0054] The selection part 132 may select the types of
the robot 2 on the basis of the object information, and
select a candidate scenario on the basis of a skill of an
operator U who operates the robot 2 of the selected type.
In a case where the operator U’s skill is low, the selection
part 132 selects, for example, a candidate scenario in
which the place or time for the operator U to freely operate
is limited compared to a case where the operator U’s skill
is high. The selection part 132 selects the candidate sce-
nario in consideration of the operator U’s skill, and this
reduces the risk of harming people or objects around the
robot 2 due to improper operation of the operator U. Fur-
ther, on a condition that the skill of the operator U is above
a specified level, the selection part 132 may select a sce-
nario in which the operator U manually operates the robot
2 freely for the entire times he/she uses the robot 2, or
may select a scenario the operator U created by him-
self/herself.
[0055] FIG. 4 to FIG. 8 each illustrate a scenario. FIG.
4 is the layout of ABC Shopping Mall which is an exem-
plary store where the robot 2 is used. FIG. 5 is the layout
of a sales floor A in ABC Shopping Mall.
[0056] FIG. 6 shows a bag-shopping scenario α, which
is a type of scenario. The selection part 132 selects the
bag-shopping scenario α shown in FIG. 6 upon acquiring
the object information indicating a purpose of "buying a
bag in ABC Shopping Mall" from the object information
acquisition part 131. In the bag-shopping scenario α, oth-
er scenarios are linked to the action contents for some
time periods (0 minutes to 20 minutes, 21 minutes to 40
minutes). In the following description, those other sce-
narios defined in the scenario may be referred to as sub-
scenarios.
[0057] In the bag-shopping scenario α, it is defined that
the robot 2 performs actions on the basis of a sales-floor-
A scenario (1) which is a sub-scenario during the time
interval from 0 minutes to 20 minutes, moves from the
sales floor A (a position "a" in FIG. 4) to the sales floor
G (a position "g" in FIG. 4) during the time interval from
20 minutes to 21 minutes, and performs actions on the
basis of a sales-floor-G scenario (1) which is a sub-sce-
nario during the time interval from 21 minutes to 40 min-
utes. In this example, it is assumed that the sales floor
A and the sales floor G are shops that sell bags.
[0058] FIG. 7 shows the sales-floor-A scenario (1). In
the sales-floor-A scenario (1), a point in time at which the
robot 2 arrives at a position "a" in FIG. 4 is set to 0 minutes.
In the sales-floor-A scenario (1), it is defined that after
the robot 2 automatically moves so that the operator U
can check the entire state of the sales floor A during the
time interval from 0 minutes to 3 minutes, the operator
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U can freely move the robot 2 within the sales floor A by
his/her own operation. While the robot 2 performs actions
in accordance with the operation of the operator U, it is
assumed that the operator U can check the goods with
an image captured by a camera mounted on the robot 2,
communicate with a sales clerk through a speaker and
a microphone mounted on the robot 2, and touch the
goods by moving a hand of the robot 2.
[0059] The hand of the robot 2 is provided with a per-
ceptual sensor capable of detecting a vibration, pressure,
temperature, or the like, and the perceptual information
output by the perceptual sensor is transmitted to the op-
eration apparatus 3 via the network N. The operation
instrument worn by the operator U changes its state on
the basis of the perceptual information received via the
operation apparatus 3, and this enables the operator U
to feel as if he/she is touching the goods.
[0060] FIG. 8 shows a bag-shopping scenario β, which
is another example of a bag-shopping scenario. The bag-
shopping scenario α shown in FIG. 6 is a scenario for
shopping for about 20 minutes at the respective sales
floors A and G. On the other hand, the bag-shopping
scenario β is a scenario for browsing and having a look
at the respective sales floors A and B for about 5 minutes
first and then selecting which of the sales floors to go to,
and shopping at the selected sales floor for about 30
minutes.
[0061] The selection part 132 causes the information
terminal 4 to display a screen for selecting one of the
sales floor A and the sales floor G via the object informa-
tion acquisition part 131, for example, at a point in time
when the elapsed time is 12 minutes. Upon acquiring
object information indicating the sales floor selected by
the operator U, the selection part 132 selects a sub-sce-
nario for the sales floor indicated by the acquired object
information. In this manner, the selection part 132 may
select a sub-scenario selected in the information terminal
4 while being operated by the operator U on the basis of
a certain scenario.
[0062] FIG. 9 shows a jewelry-shopping scenario α to
be selected when object information indicates jewelry
shopping. The jewelry-shopping scenario α is the same
as the bag-shopping scenario α shown in FIG. 6 in that
it is a scenario for shopping at a plurality of sales floors,
and is different from the bag-shopping scenario α in the
points that (i) the sales floors to visit are sales floors B
and E and (ii) the time spent at each of the sales floors
is approximately 30 minutes. n this manner, the selection
part 132 can select the scenario to be used from various
scenarios in which the robot 2’s destination, moving time,
and action contents are different.
[0063] In the above explanation, the process in which
the selection part 132 selects one or more scenarios to
be used from the plurality of scenarios has been de-
scribed, but the selection part 132 may select a robot for
the operator U to use from among the plurality of robots
2 on the basis of the purpose. The selection part 132
selects, as the robot to be used, a robot 2 suitable for the

purpose from, for example, a list of the plurality of robots
2 stored in the storage part 12. The list of robots 2 in-
cludes, in association with identification information of
the robot 2, a standby place where the robot 2 is located,
types of actions executable by the robot 2, a date and
time when the robot 2 is reserved, or the like. In the list
of robots 2, the identification information of the robots 2
and identification information of usable scenarios may
be associated with each other.
[0064] When the purpose of the operator U is to go
shopping in ABC Shopping Mall, the selection part 132
selects the robot 2 whose standby place is ABC Shopping
Mall, whose types of actions are for shopping, and which
is not reserved by other operators U at the date and time
that the operator U wants to use the robot 2. The selection
part 132 notifies the robot control part 133 of the identi-
fication information of the selected robot 2. It should be
noted that the selection part 132 may select, depending
on a reservation status of the plurality of robots 2, two or
more robots to be used. For example, the selection part
132 selects the robots 2 such that one robot is to be used
in the sales floor B and another robot to be used in the
sales floor E in the example of FIG. 9, and this makes it
possible to use the time that would be spent moving be-
tween the sales floors as shopping time instead.

(Control of the robot 2 based on the scenario to be used)

[0065] Returning to FIG. 2, the robot control part 133
will be described. The robot control part 133 controls the
robot 2 on the basis of the scenario to be used selected
by the selection part 132. The robot control part 133 con-
trols the robot 2 by, for example, transmitting the robot
control information to the robot 2 selected by the selection
part 132 at the timing corresponding to the scenario to
be used. Specifically, the robot control part 133 transmits
the robot control information to the robot 2 at each
elapsed time of the scenarios exemplified in FIG. 6 to
FIG. 9 to cause the robot 2 to execute the action contents
defined in association with the elapsed time.
[0066] The robot control part 133 starts the action of
the robot 2 based on the scenario to be used after the
instruction information acquisition part 135, which ac-
quires instruction information transmitted from the oper-
ation apparatus 3 to the robot control apparatus 1 or the
robot 2, acquires instruction information indicating that
operation of the robot 2 is to start from the operation
apparatus 3 which accepts the operation of the operator
U. For example, when the operation apparatus 3 trans-
mits an operation start instruction to the robot 2 upon the
operator U putting on the operation instrument and mak-
ing a predetermined movement that indicates that he/she
is ready to operate the robot 2, the robot control part 133
transmits, in response to detecting the operation start
instruction, robot control information for moving the robot
2 from a robot standby station to the position "a" of the
sales floor A to the robot 2.
[0067] As shown in the sales-floor-A scenario (1) of
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FIG. 7, the robot control part 133 may switch, on the basis
of the scenario to be used, between (i) a manual opera-
tion period in which the robot 2 is operated in accordance
with the operation of the operator U and (ii) an automatic
operation period in which the robot control part 133 op-
erates the robot 2. The robot control part 133 transmits,
to the robot 2, robot control information which prohibits
operating in response to the operation instruction from
the operation apparatus 3 during the automatic operation
period, and transmits, to the robot 2, robot control infor-
mation which permits operating in response to the oper-
ation instruction from the operation apparatus 3 at a tim-
ing when the manual operation period starts. The robot
control part 133 switches between the manual operation
period and the automatic operation period in this manner,
thereby reducing the risk of harming other people in the
path where many people move along due to the operator
U’s improper operation, and allowing the operator U to
freely enjoy shopping in the sales floor. It should be noted
that the scenario may include a semi-automatic operation
period in which only some functions are manually oper-
able, and the robot control part 133 may allow only some
functions of the robot 2 to be manually operable during
the semi-automatic operation period.
[0068] The robot control part 133 may identify a place
where the robot 2 performs actions on the basis of the
scenario to be used, and may set a period as the auto-
matic operation period when the identified place is in-
cluded in a manual operation prohibition area, and set a
period as the manual operation period when the identified
place is included in a manual operation permission area.
When the selection part 132 selects the bag-shopping
scenario α of FIG. 6, since the robot 2 is in the path that
is defined to be the manual operation prohibition area
while moving to the sales floor G, the robot control part
133 sets this period as the automatic operation period.
[0069] The robot control part 133 may also start the
manual operation period after moving the robot 2 to a
predetermined place on the basis of the scenario to be
used. In the case of the bag-shopping scenario α shown
in FIG. 6, in order to start the operations based on the
sales-floor-A scenario (1), the robot control part 133
transmits the robot control information including an in-
struction of moving to the position "a", which is an en-
trance to the sales floor A, to the robot 2 selected by the
selection part 132 from among the plurality of robots 2
waiting in the robot standby station shown in FIG. 4.
Thereafter, the robot control part 133 moves the selected
robot 2 to the position a2 in the sales floor A on the basis
of the sales-floor-A scenario (1) shown in FIG. 7 first and
then starts the manual operation period, and transmits
robot control information for permitting the robot 2 to ac-
cept the operation instruction of the operator U. Since
the robot 2 is moved to the predetermined place before
the robot control part 133 starts the manual operation
period in this manner, the operator U can operate the
robot 2 in a safe place.

(Presentation of the operation guide to the operator U)

[0070] The robot control part 133 may output operation
guide information including information for guiding an op-
eration method of the robot 2 to the operation apparatus
3 which accepts the operation of the operator U while the
operator U operates the robot 2 using the operation ap-
paratus 3. For example, the robot control part 133 pro-
vides the operator U with the operation guide information
based on the action contents indicated by the scenario
associated with the elapsed time corresponding to the
time when the operator U is operating the robot 2. Spe-
cifically, the robot control part 133 transmits the operation
guide information to the operation apparatus 3, thereby
displaying the operation guide information on the goggles
that the operator U has worn. Since the robot control part
133 transmits the operation guide information to the op-
eration apparatus 3 in this manner, the operator U can
perform an appropriate operation, and this enables the
operator U to easily operate the robot 2 within allotted
time periods determined in the scenario.
[0071] Also, by linking with the robot information ac-
quisition part 134, the robot control part 133 may transmit,
to the operation apparatus 3 or the information terminal
4, the operation guide information for the operator U to
perform the appropriate operation. The robot information
acquisition part 134 acquires the robot information indi-
cating the state of the robot 2. The robot information ac-
quisition part 134 acquires, as the robot information, for
example, at least one of (i) information indicating a posi-
tion of the robot 2, (ii) information indicating a speed at
which the robot 2 is moving, (iii) information indicating a
direction in which the robot 2 is moving, or (iv) information
indicating a movement of each part of the robot 2. The
robot information acquisition part 134 notifies the robot
control part 133 of the acquired robot information.
[0072] The robot control part 133 outputs predeter-
mined operation guide information when the state of the
robot 2 indicated by the robot information acquired by
the robot information acquisition part 134 does not cor-
respond to the action contents of the scenario to be used
associated with the elapsed time at a point in time when
the robot information acquisition part 134 acquired the
robot information. The robot control part 133 notifies the
operator U of the operation guide information for enabling
the operator U to execute the action contents defined in
the scenario, for instance when the operator U is per-
forming the operation on the basis of the sales-floor-A
scenario (1) shown in FIG. 7 and the robot 2 is at a place
far from the position "a" despite the elapsed time being
15 minutes, the robot control part 133 provides notifica-
tion of "Please finish shopping in two minutes". Since the
robot control part 133 operates in this manner, the oper-
ator U finishes using the robot 2 at a scheduled time on
the basis of the scenario, and the next person who re-
served the robot 2 can start using the robot 2 as sched-
uled. The robot control part 133 may accept a change of
scenario such as an extension of the shopping time on
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the condition that the next reservation for the robot 2 is
not made, or may further accept a change of scenario
for shortening the shopping time when the shopping is
finished earlier than scheduled.
[0073] The robot control part 133 may output the op-
eration guide information after a predetermined delay
time has passed since detecting that the state of the robot
2 indicated by the robot information does not correspond
to the action contents associated with the elapsed time
at a point in time when the robot information acquisition
part 134 acquired the robot information. The predeter-
mined delay time is, for example, a time required for the
robot control part 133 to determine whether or not the
operator U is about to return to the state corresponding
to the action contents, and is determined on the basis of
the length of the remaining manual operation period.
[0074] The longer the remaining manual operation pe-
riod, the more the robot control part 133 lengthens the
delay time, and the shorter the remaining manual oper-
ation period, the more the robot control part 133 shortens
the delay time. Since the control part 133 outputs the
operation guide information after the delay time has
elapsed in this manner, interfering with the operation of
the operator U due to notifying the operator U of the op-
eration guide information even though he/she is aware
of a deviation from the scenario can be avoided.
[0075] When the operation of the operator does not
correspond to the action contents of the scenario to be
used associated with the elapsed time at a point in time
when the robot information acquisition part 134 acquired
the robot information, the robot control part 133 may out-
put operation guide information including information for
confirming whether or not the state of the robot 2 stops
the action of the robot 2 based on the scenario to be used
to the operation apparatus 3 which accepts the operation
of the operator U. The robot control part 133 notifies the
operator U of a message for confirming whether or not
to make the action contents different from the action con-
tents defined in the scenario to be used, for instance
when the operator U is performing the operation on the
basis of the sales-floor-A scenario (1) shown in FIG. 7
and when the robot 2 is at a place far from the position
"a" despite the elapsed time being 15 minutes, the robot
control part 133 provides notification of "Do you wish to
extend the shopping time?"
[0076] The robot control part 133 can also acquire the
operator U’s instruction of whether or not to stop the ac-
tion of the robot 2 based on the scenario to be used from
the operation apparatus 3 via the instruction information
acquisition part 135 that acquires the instruction informa-
tion transmitted from the operation apparatus 3 to the
robot control apparatus 1 or the robot 2. Upon receiving
the instruction to stop the action of the robot 2 based on
the scenario to be used from the operation apparatus 3,
the control part 133 transmits the robot control informa-
tion for instructing stoppage of the action based on the
scenario to be used to the robot 2.
[0077] When the instruction information acquisition

part 135 acquires instruction information for stopping the
action of the robot 2 based on the scenario to be used
from the operator U via the operation apparatus 3, the
robot control part 133 causes the storage part 12 to store
the elapsed time since stopping the action of the robot 2
in the scenario to be used in association with operator
identification information for identifying the operator U.
Then, when the instruction information acquisition part
135 acquires instruction information for resuming the ac-
tion of the robot 2 based on the scenario to be used from
the operator U, the robot control part 133 resumes the
action of the robot 2 from the action contents correspond-
ing to the elapsed time at which the action of the robot 2
was stopped in the scenario to be used. Since the robot
control part 133 operates in this manner, it is possible to
limit a period during which the robot 2 executes the action
contents that differ from those of the scenario to be used,
and therefore negative influences on people around the
robot 2 can be reduced. In addition, if the operator U
needs to pause the action of the robot 2 partway through
the scenario to be used due to an urgent matter, the robot
control part 133 can resume the action of the robot 2 at
a later date from partway through the scenario to be used.
[0078] When the instruction information acquisition
part 135 acquires the instruction information for stopping
the action of the robot 2 from the operator U, the robot
control part 133 may cause the storage part 12 to store
a stop position, which is a position of the robot 2 at the
time when the action of the robot 2 was stopped, in as-
sociation with the operator identification information for
identifying the operator U. Then, the robot control part
133 may resume the action of the robot 2 from the stop
position when the instruction information acquisition part
135 acquires the instruction information for resuming the
action of the robot 2 based on the scenario to be used
from the operator U. Since the robot control part 133 op-
erates in this manner, even if temporarily switched to the
manual operation, it is possible to operate the robot 2
based on the scenario thereafter.
[0079] It should be noted that upon stopping the action
based on the scenario to be used or resuming the action
based on the scenario to be used, the robot control part
133 may notify a predetermined contact address to that
effect. For instance, if the time spent in the sales floor A
become longer than what’s been scheduled while exe-
cuting the scenario to be used for moving to the sales
floor G after the sales floor A, the robot control part 133
notifies an information terminal of a sales clerk of the
sales floor G, which the robot 2 is scheduled to visit next,
that its visit will be later than what’s been scheduled. In
this manner, the robot control part 133 can reduce neg-
ative influences caused by changing the scenario to be
used.

(Link with a sales-floor terminal)

[0080] The robot control part 133 may be linked with a
sales-floor terminal (not shown) installed in an area
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where the robot 2 performs actions. The sales-floor ter-
minal is an information terminal such as a smartphone
or a tablet that can be operated by a sales clerk in a sales
floor where the robot 2 performs action. For example,
upon receiving an instruction to start the action of the
robot 2 from the operator U, the robot control part 133
transmits a message requesting the start of the action of
the robot 2 to the sales-floor terminal via the network N.
The robot control part 133 transmits, for example, a re-
quest message including the action contents indicated
by the scenario to be used to the sales-floor terminal.
Information for accessing the sales-floor terminal is
stored in the storage part 12, and the robot control part
133 transmits the message to the sales-floor terminal by
referencing the information stored in the storage part 12.
[0081] Upon receiving the message, the sales-floor
terminal displays, on a display, the time at which the robot
2 comes to a shop and the purpose for which the robot
2 comes to the shop, on the basis of the information in-
cluded in the message. The robot control part 133 may
transmit information about the operator U to the sales-
floor terminal, and the sales-floor terminal may display
the information about the operator U. The information
about the operator U includes at least any one of (i) in-
formation related to the high probability of purchasing the
goods, for example, the operator U’s age, sex, actual
purchasing results of the past, annual income, or the like
or (ii) information related to the operator U’s skill in op-
erating the robot 2.
[0082] The sales-floor terminal displays, on the dis-
play, a screen for selecting whether to permit or refuse
the robot 2’s visit to the shop. The sales clerk who has
checked the sales-floor terminal determines whether to
permit or refuse the visit of the robot 2 operated by the
operator U by making references to the time of the visit,
the purpose of the visit, and the information related to
the operator U, and inputs a result of this determination
to the sales-floor terminal.
[0083] The robot control part 133 starts the action of
the robot 2 based on the scenario to be used on a con-
dition that permission is acquired from the sales-floor ter-
minal. When a permission notification is acquired from
the sales-floor terminal, the robot control part 133 trans-
mits the robot control information instructing the robot 2
to start an action.
Further, the robot control part 133 notifies the operation
apparatus 3 that the starting of the action based on the
scenario to be used has been permitted.
[0084] On the other hand, when a refusal notification
is acquired from the sales-floor terminal, the robot control
part 133 transmits the robot control information instruct-
ing the robot 2 to stop acting. The robot control part 133
also notifies the operation apparatus 3 that the starting
of the action based on the scenario to be used has been
refused.
[0085] When the refusal notification is acquired from
the sales-floor terminal, the robot control part 133 may
let the operator U reselect the scenario to be used by

instructing the object information acquisition part 131. In
this case, the robot control part 133 may cause the op-
erator U to select another scenario candidate by trans-
mitting, to the operation apparatus 3 or the information
terminal 4 via the selection part 132, other scenario can-
didates in which there is no moving to the sales floor
corresponding to the sales-floor terminal that transmitted
the refusal notification.
[0086] The sales floor terminal may display a screen
on a display for selecting whether the manual operation
of the robot 2 by the operator U is permitted or not. The
robot control part 133 transmits the robot control infor-
mation including prohibition information for prohibiting
the robot 2 from performing actions on the basis of the
instruction transmitted from the operation apparatus 3,
which accepts the operation from the operator U, when
the robot 2 acquires, from the sales-floor terminal, a no-
tification for refusing performing an action other than a
predetermined action. The robot control part 133 notifies
the operation apparatus 3 that conducting the manual
operation has been rejected.
[0087] Since the robot control part 133 is linked with
the sales-floor terminal in the above mentioned manner,
it is possible to refuse the visit of the robot 2 in advance,
for instance in a case such as when there are more shop-
pers than expected in a sales floor and it would be difficult
for a sales clerk to sufficiently deal with the robot 2, and
this consequently prevents causing inconvenience for
sales staff in the sales floor or other shoppers, or cases
where the operator U receives an unpleasant response
from the sales staff in the sales floor which would have
occurred had the robot 2 moved in the sales floor.

(Charging a usage fee of the robot 2)

[0088] The robot control system S may have a function
of charging the operator U for a usage fee of the robot
2. The charge amount determination part 136 determines
a charge amount for the operator U on the basis of, for
example, a combination of the scenario to be used se-
lected by the selection part 132 and the robot 2 used by
the operator U in addition to an occupancy time of using
the robot 2. When a company that manages the robot 2
benefits from the operator U using the robot 2, such as
a case where the scenario to be used is "Shopping" and
the robot to be used is the robot 2 for shopping, the charge
amount determination part 136 lowers the charge amount
compared to other combinations of the scenario to be
used and the robot to be used.
[0089] When the company managing the robot 2 does
not benefit from the operator U using the robot 2, such
as a case where the scenario to be used is "Sightseeing"
and the robot to be used is the robot 2 for going sight-
seeing in a town, the charge amount determination part
136 increases the charge amount compared to other
combinations of the scenario to be used and the robot to
be used. In this manner, the operator U can use the robot
2 at an appropriate rate according to an intended use.
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[0090] The charge amount determination part 136 may
further determine the charge amount on the basis of a
degree of matching between (i) the action contents of the
robot to be used defined in the scenario to be used and
(ii) the operation contents for the robot to be used carried
out by the operator U. For instance, when the operator
U is operating the robot 2 using the sales-floor-A scenario
(1) shown in FIG. 7, the charge amount determination
part 136 adds a charge amount if the robot 2 is not ready
to be moved before the elapsed time becomes 20 min-
utes, and does not add any charge amount if the robot 2
is ready to be moved toward the position "a" at a point in
time when the elapsed time is 20 minutes.
[0091] In this manner, the charge amount determina-
tion part 136 can motivate the operator U to operate in
accordance with the scenario to be used by increasing
the charge amount when the operator U performs an op-
eration deviating from the scenario to be used. As a re-
sult, since the operator U is more likely to finish using the
robot 2 at the scheduled time, it is possible to reduce the
risk of causing inconvenience to an operator U who is
scheduled to use the robot 2 next.
[0092] The charge amount determination part 136 may
lower the charge amount in a case where a settlement
process for purchasing the goods using the robot 2 is
performed while the robot 2 is in action on the basis of
the scenario to be used compared to a case where the
settlement process is not performed while the robot 2 is
in action on the basis of the scenario to be used. The
robot 2 has, for example, a scanner for reading QR Codes
(a registered trademark) in its hand, and upon reading
the QR Code associated with the goods of the store,
transmits code information included in the read QR Code
to the robot control apparatus 1.
[0093] The charge amount determination part 136
identifies the price of the goods on the basis of the trans-
mitted code information, and adds the identified price to
a provisional invoice amount for the operator U. At this
time, an amount calculated by subtracting a predeter-
mined amount (for example, a discount amount deter-
mined on the basis of the price of the goods) from the
provisional invoice amount calculated by adding the us-
age fee of the robot 2 to the price of the goods is deter-
mined as an amount to be invoiced to the operator U.
The charge amount determination part 136 may settle
the determined amount by transmitting it to an external
server for a credit card settlement.
[0094] The charge amount determination part 136 may
determine the charge amount on the basis of whether a
store is in a relatively idle time period (e.g., day time on
weekdays) or in a busy time period (e.g., holiday). For
example, the charge amount determination part 136
makes the charge amount smaller for the time period in
which the store is relatively idle than for the time period
in which the store is busy. Since the charge amount de-
termination part 136 operates in this manner, shopping
by using the robot 2 in the time period in which the shop
is relatively idle takes place more often, thereby making

it possible to make the congestion level of the store uni-
form.

[Operation sequence of the robot control system S]

[0095] FIG. 10 and FIG. 11 each show an operation
sequence of the robot control system S. The sequence
shown in FIG. 10 starts with an operation in which the
operator U selects an intended use of the robot 2 in the
information terminal 4 (S1). The information terminal 4
transmits object information indicating the selected in-
tended use to the robot control apparatus 1. In the robot
control apparatus 1, the selection part 132 selects a plu-
rality of scenario candidates on the basis of the received
object information (S2), and transmits the selected plu-
rality of scenario candidates to the information terminal 4.
[0096] The operator U selects a desired scenario can-
didate from the plurality of scenario candidates displayed
on the information terminal 4 (S3), and the information
terminal 4 transmits selection information indicating the
selected scenario candidate to the robot control appara-
tus 1. The selection part 132 determines the scenario
candidate indicated by the received selection information
as the scenario to be used (S4). The selection part 132
notifies the information terminal 4 that the scenario to be
used has been determined. Thereafter, the selection part
132 transmits the content of the scenario to be used to
the operation apparatus 3 and the robot 2.
[0097] Subsequently, in FIG. 11, when the operation
apparatus 3 detects that the operator U is ready to op-
erate the robot 2 (S5), the operation apparatus 3 trans-
mits an operation start notification indicating that the op-
eration of the robot 2 is started to the robot control ap-
paratus 1. Upon receiving the operation start notification,
the robot control apparatus 1 transmits an automatic op-
eration start instruction to the robot 2 to start the action
based on the scenario to be used to the robot 2. The
robot 2 starts an automatic operation in response to the
reception of the automatic operation start instruction
(S6). For example, when the bag-shopping scenario α
shown in FIG. 6 is used, the robot 2 automatically moves
to the position "a", which is the entrance to the sales floor
A.
[0098] Upon receiving the operation instruction from
the operation apparatus 3 during the automatic opera-
tion, the robot 2 transmits an in-automatic-operation no-
tification indicating that it is in the automatic operation to
the operation apparatus 3. The operation apparatus 3
alerts the operator U not to repeat the same operation
by displaying that an operation is not possible because
the robot 2 is in the automatic operation (S7).
[0099] Thereafter, when a certain time has elapsed
and the timing at which a manual operation can be per-
formed in the scenario to be used is reached (YES in
S8), the robot control part 133 of the robot control appa-
ratus 1 transmits, to the robot 2, the robot control infor-
mation that permits the manual operation. At this time,
the robot control part 133 may transmit, to the operation

19 20 



EP 3 851 254 A1

12

5

10

15

20

25

30

35

40

45

50

55

apparatus 3, a manual operation permission notification
indicating that the manual operation is permitted. The
operation apparatus 3 that has received the manual op-
eration permission notification displays that the manual
operation is permitted (S9). When the robot 2 receives
an operation instruction from the operation apparatus 3
after the manual operation is permitted, the robot 2 exe-
cutes the manual operation on the basis of the instructed
content (S10).

[Variation example]

[0100] In the above explanation, the example where
the robot 2 is used for the purpose of shopping has been
described, but the purpose for which the robot 2 is used
is not limited to this. Using a scenario for sightseeing of
a desired place, the operator U can select a robot to be
used from among the robots 2 arranged at a plurality of
points, let the robot 2 be used to move about a city area
or tourist spots, and enjoy sightseeing while being re-
mote. The operator U can also select the robot to be used
from among the robots 2 arranged in a plurality of work-
places using a scenario for doing desired work, and re-
motely operate the robot 2 to be used to do his/her work.
[0101] In the above explanation, the example where
the robot control apparatus 1 has the object information
acquisition part 131, the robot information acquisition part
134, the instruction information acquisition part 135, and
the charge amount determination part 136 has been de-
scribed, but the robot control apparatus 1 does not need
to include these parts, and may include some of them.
When the robot control apparatus 1 does not have the
object information acquisition part 131, the selection part
132 selects the scenario candidate selected in the infor-
mation terminal 4 as the scenario to be used.
[0102] In addition, the scenario described in the above
description is merely an example, and various examples
can be applied to the present invention. For example,
instead of selecting the scenario to be used from the plu-
rality of created scenarios, the selection part 132 may
change the created scenario on the basis of an instruction
acquired from the information terminal 4 or may create
a new scenario. For example, the selection part 132 may
change the time spent in the sales floor in the shopping
scenario α to the time set by the operator U in the infor-
mation terminal 4.
[0103] The selection part 132 may change the scenario
while the robot 2 is in action on the basis of the scenario.
For example, if the operator U finished shopping at a
particular sales floor early and wishes to begin shopping
at another sales floor, the robot control part 133 may skip
the running scenario and start action of the robot 2 on
the basis of the next scenario. In order to do this, the
selection part 132 causes the operation apparatus 3 or
the information terminal 4 to display a screen capable of
performing a skipping operation, and notifies the robot
control part 133 of a transition to the next scenario in
response to the skipping operation being performed. The

robot control part 133 starts the action of the robot 2
based on a post-transition scenario. Since the selection
part 132 and the robot control part 133 operate in this
manner, it is possible to cause the robot 2 to perform an
action that correspond with the desire of the operator U
who operates the robot 2 along the scenario.
[0104] Also, in the scenario described above, it is as-
sumed that a single robot 2 operates on the basis of a
single scenario, but a plurality of robots 2 may operate
sequentially on the basis of a single scenario. For exam-
ple, the robot 2 may be on standby at each sales floor of
ABC Shopping Mall, and the operator U may shop using
the respective robots 2 waiting at each sales floor. This
eliminates the need for the moving time, such as the time
for "Move to sales floor G" in the shopping scenarios α
shown in FIG. 6, and therefore the operator U can perform
tasks (e.g., shopping) in many locations in a short period
of time.
[0105] When the operator U sequentially operates the
plurality of robots 2, the robot control part 133 causes
the operation apparatus 3 to present, for example, that
the switching time has come at a point in time when the
time to switch from a first robot 2 to a second robot 2 in
the scenario comes. If a state of the first robot 2 is not in
a predetermined state (e.g., a state of being returned to
a predetermined position) at the switching time, the robot
control part 133 may wait until the state of the first robot
2 becomes the predetermined state first and then switch
such that the operator U can operate the second robot
2. Since the robot control part 133 operates in this man-
ner, a problem such as the robot 2 stopping at an im-
proper location in the sales floor, for example, can be
avoided.
[0106] This sequential operation of the plurality of ro-
bots 2 is also suitable for the case where the robots 2
are used for sightseeing. For example, even when the
operator U wants to go around a plurality of tourist spots
using the robot 2, the operator U can go around the plu-
rality of tourist spots in a short period of time by sequen-
tially using the respective robots 2 installed in each of
the plurality of tourist spots. However, it can also be as-
sumed that the operator U wants to enjoy traveling time.
Therefore, the selection part 132 may acquire information
for selecting whether to use a single robot 2 or the plurality
of robots 2 from the information terminal 4, and determine
whether to use a scenario using a single robot 2 or a
scenario using the plurality of robots 2 on the basis of
the acquired information.

[Effects of the robot control system S]

[0107] As described above, in the robot control system
S, the selection part 132 selects the scenario to be used
from among the plurality of scenario candidates and the
robot to be used from among the plurality of robots 2 on
the basis of the purpose of the operator U to use the robot
2. Then, the robot control part 133 performs control to
operate the robot 2 to be used on the basis of the selected
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scenario to be used. Since the robot control system S
has such a function, the operator U himself/herself can
achieve various types of purposes such as shopping,
sightseeing, and doing his/her works using the robot 2
at a remote location.
[0108] The present invention is explained based on the
exemplary embodiments. The technical scope of the
present invention is not limited to the scope explained in
the above embodiments and it is possible to make various
changes and modifications within the scope of the inven-
tion. For example, the specific embodiments of the dis-
tribution and integration of the apparatus are not limited
to the above embodiments, all or part thereof, can be
configured with any unit which is functionally or physically
dispersed or integrated. Further, new exemplary embod-
iments generated by arbitrary combinations of them are
included in the exemplary embodiments of the present
invention. Further, effects of the new exemplary embod-
iments brought by the combinations also have the effects
of the original exemplary embodiments.

[Description of the reference numerals]

[0109]

1 Robot control apparatus
2 Robot
3 Operation apparatus
4 Information terminal
11 Communication part
12 Storage part
13 Control part
131 Object information acquisition part
132 Selection part
133 Robot control part
134 Robot information acquisition part
135 Instruction information acquisition part
136 Charge amount determination part

Claims

1. A robot control apparatus comprising:

a selection part that selects a scenario to be
used, which an operator who operates a robot
uses while operating the robot, from among a
plurality of scenario candidates in which an
elapsed time from a reference time and action
contents of the robot are associated with each
other; and
a robot control part that controls the robot on the
basis of the scenario to be used.

2. The robot control apparatus according to claim 1,
wherein the robot control part switches, on the basis
of the scenario to be used, between (i) a manual
operation period for operating the robot in accord-

ance with an operation of the operator and (ii) an
automatic operation period in which the robot control
part operates the robot.

3. The robot control apparatus according to claim 2,
wherein the robot control part starts the manual op-
eration period after moving the robot to a predeter-
mined place on the basis of the scenario to be used.

4. The robot control apparatus according to any one of
claims 1 to 3 further comparing
an object information acquisition part that acquires
object information indicating a purpose of the oper-
ator for using the robot, wherein
the selection part selects the scenario to be used on
the basis of the purpose indicated by the purpose
information.

5. The robot control apparatus according to claim 4,
wherein the selection part selects a robot to be used
by the operator from among a plurality of the robots
on the basis of the purpose.

6. The robot control apparatus according to claim 5 fur-
ther comprising
a charge amount determination part that determines
a charge amount for the operator on the basis of a
combination of the scenario to be used and the robot
to be used selected by the selection part.

7. The robot control apparatus according to claim 6,
wherein the charge amount determination part de-
termines the charge amount on the basis of a degree
of matching between (i) action contents of the robot
to be used defined in the scenario to be used and
(ii) operation contents of the robot to be used carried
out by the operator.

8. The robot control apparatus according to any one of
claims 1 to 7, wherein the selection part presents
one or more scenario candidates selected from
among the plurality of scenario candidates to the op-
erator, and selects, as the scenario to be used, a
scenario candidate which the operator has selected
from among the one or more scenario candidates.

9. The robot control apparatus according to claim 8,
wherein the selection part presents the one or more
scenario candidates to the operator in an order
based on priorities of the plurality of scenario candi-
dates determined on the basis of scenario candi-
dates selected by the operator in the past.

10. The robot control apparatus according to claim 8 or
9, wherein the selection part presents the one or
more scenario candidates to the operator in an order
based on priorities of the plurality of scenario candi-
dates determined by the operator on the basis of skill
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of operating the robot.

11. The robot control apparatus according to any one of
claims 1 to 10 further comprising
a robot information acquisition part that acquires ro-
bot information indicating a state of the robot, where-
in
the robot control part outputs predetermined guide
information when the state of the robot indicated by
the robot information acquired by the robot informa-
tion acquisition part does not correspond to the ac-
tion contents of the scenario to be used associated
with the elapsed time at a point in time when the
robot information acquisition part acquired the robot
information.

12. The robot control apparatus according to claim 11,
wherein the robot control part outputs the guide in-
formation after a predetermined delay time has
passed since detecting that the state of the robot
indicated by the robot information does not corre-
spond to the action contents associated with the
elapsed time at a point in time when the robot infor-
mation acquisition part acquired the robot informa-
tion.

13. The robot control apparatus according to claim 11
or 12, wherein the robot control part outputs the guide
information including information for guiding an op-
eration method of the robot to an operation appara-
tus that accepts the operation of the operator.

14. The robot control apparatus according to any one of
claims 11 to 13, wherein the robot control part out-
puts the guide information including information for
confirming whether or not the state of the robot stops
the action of the robot based on the scenario to be
used to the operation apparatus which accepts the
operation of the operator when the operation of the
operator does not correspond to the action contents
of the scenario to be used associated with the
elapsed time at a point in time when the robot infor-
mation acquisition part acquired the robot informa-
tion.

15. The robot control apparatus according to any one of
claims 1 to 14, further including
an instruction information acquisition part that ac-
quires instruction information indicating that the op-
eration of the robot starts from an operation appara-
tus which accepts the operation of the operator,
wherein the robot control part starts the action of the
robot based on the scenario to be used after the in-
struction information acquisition part acquires the in-
struction information.

16. The robot control apparatus according to claim 15,
wherein the robot control part causes a storage part

to store the elapsed time from stopping the action of
the robot in the scenario to be used in association
with operator identification information for identifying
the operator when the instruction information acqui-
sition part acquires instruction information for stop-
ping the action of the robot based on the scenario to
be used from the operator, and resumes the action
of the robot from the action contents corresponding
to the elapsed time at which the action of the robot
is stopped in the scenario to be used when the in-
struction information acquisition part acquires in-
struction information for resuming the action of the
robot based on the scenario to be used from the op-
erator.

17. The robot control apparatus according to claim 15,
wherein the robot control part stores a stop position,
which is a position of the robot at the time the action
of the robot is stopped, in association with operator
identification information for identifying the operator
when the instruction information acquisition part ac-
quires the instruction information for stopping the ac-
tion of the robot from the operator, and resumes the
action of the robot from the stop position when the
instruction information acquisition part acquires in-
struction information for resuming the action of the
robot based on the scenario to be used from the op-
erator.

18. The robot control apparatus according to any one of
claims 1 to 17, wherein the robot control part provides
the operator with operation guide information based
on the action contents indicated by the scenario to
be used associated with the elapsed time corre-
sponding to the time when the operator is operating
the robot.

19. The robot control apparatus according to any one of
claims 1 to 18, wherein the robot control part starts
the action of the robot based on the scenario to be
used on a condition that permission is acquired from
a sales-floor terminal, which is an information termi-
nal of a sales floor where the robot performs the ac-
tion.

20. The robot control apparatus according to claim 19,
wherein the robot control part transmits prohibition
information for prohibiting the robot from performing
the action on the basis of the instruction transmitted
from an operation apparatus, which accepts the op-
eration from the operator, when the robot acquires,
from the sales-floor terminal, a notification for refus-
ing to perform an action other than a predetermined
action.

21. The robot control apparatus according to claim 19
or 20, wherein the robot control part transmits infor-
mation about the operator to the sales-floor terminal.
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22. The robot control apparatus according to any one of
claims 19 to 21, wherein the robot control part trans-
mits the action contents indicated by the scenario to
be used to the sales-floor terminal.

23. A robot control method comprising:

selecting a scenario to be used which an oper-
ator who operates a robot uses while operating
the robot from among a plurality of scenario can-
didates in which an elapsed time from a refer-
ence time and action contents of the robot are
associated with each other; and
controlling the robot on the basis of the scenario
to be used.

24. A robot control system comprising:

a robot; and
a robot control apparatus that remotely controls
the robot, wherein

the robot control apparatus has

a selection part that selects a scenario to be
used which an operator who operates the robot
uses for operating the robot from among a plu-
rality of scenario candidates in which an elapsed
time from a reference time and action contents
of the robot are associated with each other, and
a robot control part that controls the robot on the
basis of the scenario to be used, wherein

the robot operates on the basis of the scenario to be
used received from the robot control part.
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